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wi ‘It is nearly three years since the construction of the jetties was ¢ 


i. Two) years Ago, at the annual convention, we gave you in a very frag- 
-mentar y manner, an account of the work, and of ‘some ¢ of the results 


and to sup} lement | the deser ‘riptive e statements ‘with some memoranda in- i 


je ties are still that the aimed at are not yet fully 


results of pr ogres ; 
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and are ine simply of the process of mail making, 


the river has been set.at work. 
subject is one whic h for import: and multiplic ity of interest 
details is worthy - of a a volume. In fact, nothing but a a full, ‘continuous 


* histor y of the work, dealing with de tails as well as with general deserip- 
tions and results, can give one a clear idea of the magnitude of the wor k 


; done, and of the. extraordinary results eenaieiet in so short a time. 
Three years ago, a reat diffic vulty in 
passing over this long flat bar of mad and sand “Sees, fo wv uniformity, 


width, de} pth and nav Wigability, , the chamnel is ne early as good as the § andy 


Hook entrance to New York harbor, 
Important in every of view, known as the subject 


> approach | it with no ) relnc tance or - hesitation, and boldly g give all. 


the: actnal facts relating to subjec ts ahout which there has been such a_ 


diversity of opinion among e nginee rs, and in reference to which so many 


predictions of failure have been made 


Ww e propose for arguments to give fae ™ and results obtained by ob- 
servations and surveys in » which 1 we have perfect confidence, and to take 
may rel: 


from our map ease and note books whatever late to the subjects, 
and to draw from met fac ts of others when we have not had the 


tunity to obtain them by personal observation. 


~First. —TRHE GENERAL REGIMEN OF ‘THE River anp Passes. 
: § The relation existing between the three passes is 80 intimate, that it 
will be necessary “to consider them m all, and the river i itself, in order to 


~ understand all the forces at work, and to know how best to meet and to 


One mile above the head of the passes the Miss 


feet wide, ite depth is feet, the ‘sec tional 2: are a 


square feet t, the discharge at the ‘flood. ‘sts we of the | river 


000 00 000 cubic fe fe per r sec cond. The The slope of the flood surface of the 


river be twee n ween the head of "the pases and antine | station, a distance ce 4 
= 
of 37 miles, 8, is about 7 of an inch p per mile, the slope of Southwest Pass — a 


a aR and J Pass | al’ Outro is about 1 inch per mile, and that of South Pass about — 


inches ps per r mile, 


y. and are ‘overflowed by the ordinary 


“The be bed of the river, os well as of the passes, is alluvium, easily — 


abraded and by slight i increase of current, 
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flood tide at high rive 


The regimen of the. passes, as to sectional area and ‘volume of dis- 


‘charge, is variable, and de nt several causes, V iz. the 


arance of mud lumps at the mouths of the passes, and local ob- — _ 
_strnetic tir ons it in the “passes or in the ‘main Yiver ‘immediately ‘above. 
On. account nt of the soft nature of ‘the alluvial Pe over which cal 


years ago the. government dredge was Southwest Pass 


immediate 1 result Ww as t the shoaling 


“othe er thro ough al arrow an 2 to 18 
it 2 esult was the deepening and enl: argement of the whole sec tion 


utre, from the bar to the head of {the p passes, nee ~*~ 


7 


d Abbot give the followit as the onal 


charge of each pans : 


Southwe est Pass, 45 per cent. 
Outre or Northeast ‘Pas: ass, 46 per 1 


1875 Ms. Howe found the following : 


39 9 per cent, 


South Pass, 10 per cent. 
Water is not the only element that flows te the sea through the 
and the passes, About thousandth of ‘the volume 
‘sedimentary 1 matter held in suspension n by the current. 


al Outre, cont. 


: 


_ presence e of this element, and that, too, sucha ere element 


thee “use of many phenome na which ¢ complicate the: problems 


of the improvement of the pass and bar 


conditions affec ting the ratio and kind of sediment are v various. 


™ ch tributary dis harges a different ‘kind, and has a diff 


and hao The r ratio o of sand to the whole | quantity: y of s 


it it needs a strong current to carry it out to sea 
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bar to the bar at Pass a lOut 
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tient and by Capt. M. R, Brown, ‘the U 8. 

inspec sting officer stationed at the Jetties. 


‘The following i is the result of one full ye ar’s observations to ascertai 
carried to sea through ‘South: Pass Total 


amount, yards, and as South P ass is about one- senth of 


thes river, we we assume the at the whole amount carried arin mnually: to the 


a At the head of the passes a great middle pee eal 


Southwest ass to Pas 


Over this oa not more than 15 feet of ae could be 


vec 


- An ish und, with a secondary shoal : eee it, divided the waters flowing 
into the ‘pass into two channels. 


orm in de width, the being about 700 feet, cand 


an see tional a area 2 23,000 ) square feet. 


ive miles below the head of the passes about 27 per cent. of 


volume w was as discharged through Grand Bayou, whic h had a width ot ‘ 


im de pth of 3 30 feet. 


Be low ‘Grand Ba ayou the channel is ond nearly ig 


-_ The endforenity is preser ved until the land’ s end is reached, at the 
mouth: of the Pass, when the bank on the east side disappe ars from | 


sight, a and a reef, on wl . which there is ‘but about 3 feet of water, takes its” 


plac ve. A part of the v volume of the =m flows off to the eastward over 
this subme rged bank. The v western bank also nees to recede from 

s to 0 shoal u up », and more water e ese scapes la iter-— 


a 


aw 
About one mile -_three- -quarters from land’s end, or 
Point,’ > as denoted on the chart, the bar proper is reached, and extends — 


— 
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7 
lz 
“SUL, alter PASSE CUDIES GAP, IS a ‘ 
extended 
the entrance: 

. rarried into a 

4 pass present q 
4 
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liv as wa o wars | q 
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for about UUU Teet Nearly level. = 


On this eid there was about 9 feet of w ater, as a ma 


commences at the outer limit of this plateau uu, has a descen 
of about 1 foot in 60 feet. 


The as to whet was the rate of advanced before the 


_jetties y we vere co ommene ced, | cannot be de efinitel 


The authorities give 100 feet per annum, and it is probably not far 
from correct. 


-ERAL PRINCIPLES ON OF THE 


JETTIES WAS D. 
formation and maintenane e, for 
ne ‘hannel through South I Pass, gay 
cy ing t the ex ample set by nature, | and | ts mages us that the artifice ial confine-- 

poke ment of the ris —sarrent would in a short time, | produce the s same 


alts” ward of East: Point ” that had been accomplished at 


point East Point and the head of the Pass, and that the 
and a half milles i imme sdiately above land’s end is no a or more- 


regular in section than the two and a half miles from land’ 
loam rmost limit of the bar would be, , if the ae ‘plan of bank formation. 


w as adopted i in artificial construction that the river had used i in the } past 


found riles | from present crest, for same causes w ould pre 


ened ‘under the new -cireumstances that, of 125 years, 


hove current of nent ater, nor heast and 


esst eost winds, an and flowing g generally westward along the | fac e ce of the » bar, 


wouk el be ac accelerated by the building of the jetties oa into i, and at 


right « angles to it, and would carry far to the northward or eastw ard « of | 


the jetties ‘the sedimentar ry y matter thrown out by the fresh water eur: 
rents _ Also, second, that a strong and deep volume of fresh water, in 

e of ‘the sluggish and ‘shallow volume formerly -flowi ing out, would 


suffici ent carrying and power to throw the sediment 


= 
ii 
> 

imum depth, 
q 
— 
= — 
| 

4 
— 
gentu 
Further, it was believed, that the time required by the Pass 
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‘the wor wks of a dyke and compe the salt w water go unde ‘it, and 


thus: evode the Gut bottom over whole area cove by the 


charge from the jetties, 

"These results were more partic salary d for after the ks were 


completed and the 1 maximum channel fully. formed ; but during the 


_ gress of the work, and while the form: ative ve period of the channel con- 

tinned, and seve ral million enbie yards of sediment scoure ont 

Pass and ber would he ihaan out of the jetty mouth, in addition: to the 


vast amount of se «dimentan ary matter with which the river is charged 
we ted ‘alternates scour and dk posit both within jetties and 


them. We looked for marked and irregularities that might 


give me trouble to control, guide and shape t to uniformity, 


‘The of the mate eral h was to be 


tw oO, and ‘through it the “ane current seemed to seek for a subte- 
ranean wallet from its confinement. 


made WRS V variable first cl ty, then s sand, the combination of 


irst, give them a direct tion pari allel with, the “ontflowing current, 
and at right angles to the shore currents along the face of the 
» ¥ Second, to give as wil an entrance for vessels as it was possible to 
obtain, Third, to remove the jetties the mselyes far enough from 


- ~ channel to ensure their safe ty. 4 The maximum channel to be obtained, ¢ 
to Act Act of Congress, isa depth of of 30 feet and a width width o 


jions are e remar le, consideri ing tee 
section of the Pass itself, which gene rally has a much smaller sec tion 


—Itis still doubtful | whether sue th a sec tion, when obti ained, can he main- 


tained without danger to the j ie ities, 


The ation and alignmer mt of the jetties: ‘can be seen best by an 


inspection of Chart No. XIV. width between the guide piles 


the side of the j je etties is 1 000 feet. . The cle “ar width, bet tween the j jetties, 


i is 930 feet. t. The lines drawn at right angles to the jetty lines are wing- 
dams, woke intended | to accomplish ts: Jirsl, to 
compel the 


mand to induce deposits behind them m and against ‘the jett tties 5 | 


hasten the erosion of ‘the bar, 


well out into the Gulf before being checked sufficiently to drop its 
ie - q 
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‘further “ont to w with wor the fi 
of the east jetty was built of shee et piling, after a foundation of mat— 


tresses hack been laid i in advance, 


two rows of ynare piles, 1 by 12, we re driven 12 feet the 


piles in each row v being 8 feet apart. The tops of these | piles were 


‘hin the piles against a timber, by 12” » which was 


“saw ed off to the same height, and two traveling drivers 4 


bolted to the 1 river row of piles. The sheet piles, 1 which were | "by 
and 3” by 2” at the small end, were driven abont 15 


was ut level w wit veri erage flood The 
vo" 


vi es were “ift- bolted to the waling 


Another 4 provisional work was constructed along the tirst 3.000 feet of 


the west jetty. This consist ed of ank set ona foundation 


in front of 


All this was long ago  suppleme mnted | by perm nent 


rity. 


+ ‘The er found in 'this section of the country is not easily mad 
& 


“into fascines too stiff and crooked and has 


this his vast willow sw: amp, threaded by ‘merous sloughs and bayous, 


was formed by de ‘posits of sediment carried through & crevasse by ‘the 
This crevasse i is called the “« Jump, "and oceurred about 40 years ago, 
1 at that time ther re was a bay with 5 or 6 =a of water wher re we je now 


The ‘re are probably square mile ound of & somen chat 7 
charater. We have alrea: ly hi urvested from it about 100,000 


f willows, and so rapid id is » the e growth that we are now using y ' 


“material cut from the stumps of trees cut off in the early part of the 
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Most of the willows used on this work were obtained from an exten-— q i 
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The stern wheel steamboat ‘‘ Grafton” tows the empty barges to the 


», takes them n the bayo ** Passes,” as they are wailed, 


“0 it is a little delta all by itse lf, le: wes the barges at the | camp of of the ot 
takes awa ay the loaded barges, an the m to the 


Willows hi wve also been out in onsidersble numbers from* the river 


sti, ashigh up as the mouth of the Red River. 
- The mattresses are built on inclined timber v ways; the inclination b 
ng 1 in 10, The timbers are and extend back from the 


12 
water’ s edges about 60 ) fe 


me end d they few inches" 


a about 5 5 feet above the gr ound. a 
- - The timbers | are parallel w vith each other, and spaced about 6 feet 


To avoid friction, a ribbon of 3” by stuff is spiked to the ti 


tnattress is made 0 | pine strips, 2)" by 6", They come in varions 


_ ‘The ‘mattresses are usu: ually 100 feet long, anc 


by Suiting’ the ‘ sore toge and fastening them ya 


are laid at right angles to the ers, and feet 


fro om centre to centre ; holes are bored with 1)" "auger, 5 feet apart, an ue, 


med turned to fit the: holes, are driven i into ont secured 


naling the e of sin to the = 


If the mattress is to be 40 feet w ide, there are 9 of she ‘se strips, 3 
they y are held in place ‘e by inch boards, tacked to them temporarily 


A barge of is place alongside the ways, opposite the mattre 


frame, and workmen server on the willows | pass them out to those that 
stand o on the f fran 10 place e the Willows at right a angles t to the s 


between the pins to a de pth of 6 inches ; ther: layer of 


depth is placed on the first, and at right angles to it, and i in the same 
pses wre laid, all at right angles te to. eae h other  Cross- ia 


binders are now cut the width of f the mattress, and holes having been 


bored in them, so that the ry will fit ‘the distance between the pins they 


» down over them and presse al down by 1 


 — 
a 
— below_low tide. and at the ot — 
g 
timbers and ribbons are well greased. The frame work of the_ 
l_the strips are laid to. q 
— 
These striy apart 
— 
| 
| 
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— 
cag Wedges and nals are then driven m the top of the pins. ~The mat- 
— 


tress is now ready for Jaunching. The ug comes es the 


and pulls off the mattress by means of a mong bridle line, 


& 


The mattress floats about four inches out of water, ‘The tug takes it is 


in tow, and tows it to its place at the guide piling. stone flat or barge 


av 
is brought down pk aced against the mattress. The stone 


ad over the mattress, until it sinks to 


Another mattress: is ‘pia aced on the first, and another still, 


surface of the w Ww ater is reac when the leat mattress is on nat 


tide by a asteam pile- driver engine. 


e of willow work is built in place on the Jetty, by put- 7 
ting pin into the ¢ ross- binde ‘rs of the top mattress, and then filling oMP. 


with ‘willows to the top of the pins, when cross-binders are — on asin © 


s “ The whole work is then he vily loaded with | stone . The 


to 25 feet. it has not necessary, 
ope seaw ard, as the deposit bac kof | the Jetties is so 1 
‘le of the is fully protec d. 


= he last 600 feet or 700 feet of en sea ellie of the e Tetties ne needs a wide 


MENTAL AND HyproGrapuic. 
This s subject, if e entered into in detail, would re: quire many pages and : 


be of mue h interest ; ; but the sp spac e - allowe 


will not permit a lengt 


ription of the methods employed by month, a te 
hydrographic survey, covering an area of nearly 13 000 000 square feet, 


a mean of 20 feet, is made i in four di ays, and 


expedients, to not ouly ineure accuracy, but speed, in surve ying and 


It ane been the » prac tive for two years, at least, to make a survey on 
= the first of each month, v very ‘similar to the « one shown on Chart XIN 


4 From, these surveys recor e kept, , whic will show eventually the. 


whole history of the work. Fora ra comple te ace ount of me thods employed 
to make these exte uetne survey s in so short a time, I beg le _— to re fer 

to an interesting article | Mr. Max. Schmidt, Chiet-! Assistant Engi- 


heer, which ree cently yappeared in the ngineering News,” May 30th, 
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In this onnection, we refer to Chart XIV 


latest survey, and on which are drawn a few curves from the U sited 
States Coast Surve v Map of 1875. a 


The } lane of refe ‘rence is ‘ u Aver rage flood tide, as es tablished by the 


Secretary of War, , and all s surveys are referred to this pla ane. ne 


The tides ¢ are diurnal, and have an aver: ‘age range of about i4 


with an extreme range re of 6 feet, whic ih is sentian range between the Dighest | 


ere commenced, caused 


by extraordinary local disturbance es of winds and 
The principe! pointe te “call attention to on the chart ave, First: 

The changes that har ave occurred hetweet en the Jetties, show! ing an 


of 15 feet in depth at the present s shoalest point, \ with a much greater in- 


crease elsewhere. Second "The shoaling that on the sea 
side of the Jetties, es specially at the West Jetty, where at some 


~ there are but 2 feet of water, where originally, there were 16 teet. t. Als Also, 
late rally seaward of the first mile of the East Jetty, for where formerly 


there were three feet ot water, the land now is a foot above ' the average a 


ed with a thick growth of grass and reeds. pe Third: ‘The 


ust the Jetties on the river side, protecting ihe 


river current: 


Through the tties, they are fast filling up : among 
willows and roc with sediment, there is still able lea ikage. 


It is safe to say that at least 15 per cent. of the oe that pee Ea: 


eles is] lost through th the Je tties before reachin ng the end at Station ‘Lis. 


The Jetties have generally he en raised to the lev 1 of average ‘a eat tide, 


_ a though from ‘the natural subsidence of the mate ial they are below that 


at many points, 


Th he principal w work now being done i is the loading of the Jetties heavily 4 : 


h rubb le stone, espe ally near the ends of the Jetties oe 


are exposed to wave act ion, 


E ixperience during the ‘provisional stage of the works, when, yet 
only the core of the work has be ell tous cone ‘Iusive ly, ‘that 
“the: most exposed portions of the Jetties, when ¢ omple ste 1d ace ording 
‘the plans de signed » will be amply strong to resist any wave force that — 


may come against 


Sizth.— WING Dams. 


ao i hey have been referred to 0 alre ady, but they Vv 
e) 


tant pers in creating the e channel ‘that they shoul dese ‘ribed fu: 


tide, and covey 
ig 
1ave plaved so impor- 1 4 
1 3 


are ted by first driving a a ‘row Of guide piles, 20 


inst which are fit foundation mattresses about 30 feet wide 
These found ation mattresses t at one with 


the aver ation mattresses sof the Jetties, and at the o other extend : a . short < 


my 
‘ listance » beyond the outer end of the intended wing dam. A 


7 river end of this found: ation is sunk an apron wanitenes, about 70 feet et long 


cross the 


“and 30 feet w ide. A: row of pile s, 8 feet apart, are » driven ‘through the. 
~ foundation mattress about 12 feet from the lower edge. Aw aling streak — 


of 9” ti bolted to them about 2 feet above average : 


each 

ny 
lam, e wide a as necessi wy to exte md f from about 2 2 feet sbov e 

timber to ‘the foundation mattre ss. They are 


ne fee et thick and many of the m have a tight board bottom They | are 


toa vertic: ical position by a steam pile. driver and pinned close 


against the piles by ‘driving pile s a 20 feet apart and tieing them to 


the main row of piles. 1g - 


Wi hile spe aking of the w ing uns we will deser ibe ane ise certain 


nomena we belie ve to ave n causec by these wing dams, 


some of the g ge reologic al questions rel: lating the bar 
anying this are several plates, which w vill serve to ‘illus- 


‘ally to. the current. The | “dotted lines” dra’ 


: wing dams indicate that so much of them are intac t, and that: the re- < 
of the dam was either never finished or had into 


eet to 28 feet of wate ter, and well out into the strong 


Wi ing “ ams Fan we built in Oc tober, 1876, and the other 


pre viously. “a Asa soon as the river rose in the 


of wing di uns [ and IL was ve 


ther. They are temporary, generally, and can be removed whenever the 
i 

apart, aga | 
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7 On plate XV_ are drawn portions of the jetty lines, and also certain — — 
jetties at right 7 
im 
fl vn under the 
4 

\ for i= 
| 
those on the east side are built in shoal water of not over 10 or 12 feet. % = 

depth, often much less, while Nos. Iand IT are, at their river ends, 7 er 

spring of 1877 the effect vy marked. A 


“very rapid current w ras — to aie past tl them, and strong eddi 


the whole channel, from Station 1 40 up wing dam No. 

even n ab ove it, commence ced to i improve ¢ 


_ The river commenced its annual ris 


= nearly attained the flood stage of the y y 
- readings on the Carrollton gauge, at dates affec ting this subject, were as 
— follows : April 3 30th, 10. 60 ; ; May : 2 Sth, 11.00 ; J June 6th, mo 00 ; July 5t th, 


Opposite Station 50, the g greatest depth, in 1 April, was 33 feet. .On ‘the 
— 25th of May it had increased to 75 feet, and an ¢ enlargement laterally 


taken pla To e. Ontl the Sth of July, the 1 vasin had rea ach 


on Ph ate 
ne 


slight de posit had taken plac ein les pest the r river havin ing 


declined consideral bly between these dates. Special attention is called 

a ow to Plate XVI, on which are drawn surface float lines, and tl e 

- that portion of the water surface affecting the basin. The 
veloc ‘ity between Stations 30 and 36 is fully accounted for Dy au an 
ation of the ‘slope. 


These slope ¢ observations were made on gauges set ¢ arefully we ne 


wane al leveling and fastened to the piling of the East Jetty. They mR 
not necessarily show the slope that e: existe midway in the channel 

ame 


West Jetty ¢ ould 1 ive been ascer ertained it w no have shown 
that there was quite a fall from the 1 middle of the ~~ foment: the ‘ie - 


ties ; and if gauges s set along mg the West Je tty « 


hey would have show na reversed slope, and w would have g given ar 


strong ¢ nt moving along the W est Jetty flowi ing up str eam. 


6 It will t are re no Ww wing , dams on the West Je tty from 


38 to Sts ation a ance of more than 3000 feet. 
wing on the East Setty, opposite this are in shoal w 


affect upon the curre ent. 


v Ww idth of way Station 26 to 30 i is not ¢ 600 foot. 


The width at Station | 50i is about 900 feet. 
Ww With the di ate in in our possession we mi uy be able to find out some of 
4 the reasons s that induced the river to excavate so great a basin i in 0 » short t 


— 

g 
x e about the last of March, and_ a 

ia 

i 

= 

traordinary 

a 
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and 4 
a d none of them could have had any great 


ame and narrower, like water forced an 


le ast width of the current is found ‘some distance — beyond the 
vatest contrac tion. Tn some 1 this action the princ 
“ec 
ee e of ‘the ena Contra ac ta’ of Newton. nt 
yi he partic ‘les of water in the centre of the stream flow | straight out 
and at r ight angles to the e -dges of the ic particles p: issing out 
at the sides of the : vein converge, and the augle of convergence corre-_ 


‘ 
ionds to the head « of water against: the edges of the orifice ; or, , in our — 


The \ wing da ams are not water-tight by: any y means, and the loss through 


and over the first, at ‘Station 26, is arrested by those at 
: ie eee ond cause is given for still greater ¢ onverg ence of the part 
and so so with the third : set of w ie dams at Station 35. oe 


Thus the sons for the conve Tgence and for e¢ prowding the n 
ume still narrower limits is seen. 
This conv ergence ¢ ontinues until the v wide open space at Station 45 is 


5, where it 
w idens out salts to either side, flowi ing off on the side eri previ iously 


Inentione “dl; thus extraordinary ed lies are induc ed, and they, 
siailiial forw wiki by the fore es be hind them, see ‘k ai e nter or crow d aga ainst 
the main thus from either side force the into still 


"The of straight current at Station 48 may be assumed as 30 


feet-—some times greate r, sometimes les: 1e line of 


betwee on str ight eddy currents was usui ‘readily: 


‘path the It often happe ned that in towing ‘the edi ly eur- 


vent woul 1 ce catch one e end 0 ot the mattress sand‘ whirl it about tug 


at Station 


the jetties, at the flood sti stage of rt river for that year, gave 56 000 ¢ uhie® 
feet per second, ‘The volume passing at Station 4 48 was about 55000. 


ht 


cond, s ome loss having taken place through the jetties” 


this locality. th le mean veloci ity of 1 the straight eur rent ob tained 


from the surfac e velocity and using co-e effici ient 0.89 is 4. 45 fee 
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we have the eleme ements 


Thins ( (4. 15x = 55000, 
2= 


os 


“found i he existing edi ly curr nts. 


4 Wea are i all a aware, from our general | experi nce, of the pr power of a 


= 


During the low rive r season the channel was Somew hat ree ‘tifie 
wing dems built out from either jetty at Stations 5, 52 65. 


During the time > of this extraordinary scouring ac tion the e ‘ddies in 


an unusual and, it were, a counter- ing depositing actic 


and they thr 


basin mue hasa wheel throws off the aie by 
e effect of all this irregular action on the channel helew 3 was injurious, 


exhibited a di angerous tendency, towards undermining the Wes 


At the lower extremity of ‘the very flat slope show non Pl ate XV I. there | 


ca ™ as no tendency tow: vards cheanal deepening, and thie’ 750 000 Te yards 


ed from this great basin over-loaded the current in the lo 
hes of the jetties, a and produced a tendenc ndency to ulin 


The effect of the flood river this spring” «showed the futility 


The deepest water is now at Station 45, where it is 108 feet. 


_ Of late the ends ot all wil ng 1g dams above the West Jetty have been torn 


down buck to the] Hine of the jetty 


wes may for a rectific ation of 1, 


ith all the trouble that has been caused this nomenon it has 


material composing the yar in this locality. 


nstrument weighing about 85 pounds was 5 made, ' w hich hhad i! 
int for the materi: 
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a eney is now towards an elongation of the excavation. - q 
the character of the 


it to drop from the laune h. This stent ‘point + was fitted i into a‘ 


s pipe about 8 inches long. 5 
In wad side of this point was an opening sbout 2 2 ine ches rae with a 


proje cting lip on the lower edge to ca the 1 “mate erial when the sounder 


was drawn up. This short piece e of gas pipe was screwed into another piece 


about 2 2 feet long. So that when the « "AV ity was {fille ad the point could be 


uscrewed from the Jonge piece and the material removed by a spoon. 
4 mass wal vas ran about the gas pipe to give it weight suftic ‘ient 


strike the bottom with, great force. To keep the point downward, while, 


=< a a white pine post abe about ¢ 2) feet Jong w: was fitted into the gas pi 


and § see ured to it firmly by side shinai of | iron. 3 A ring with | a half i ine “a 
rope attac he d was fastene ed i in ‘the end of the post, and the machine was 


ropped from the side of the steam launch, the rope running through a 


she: ive ms in a post : about 5 fe: ot above the r ail of the laune h. »o 
The: mate rial brought from m the different localities and dep ths w as 


dried, then pounde «l up, if clay, and sprinkled on gummed paper. a 

en | spec imens are sent W rth this ee, , the ob ject of this examination — 
being to ascertain the original character | of the bar. A survey was made 


r at the time of making those observations. — ~The chart of this: survey wh 


the ds for m: tking a h 


ing the line of demarcation be tween original mate vial and an 


which shoaling may have taken plac e since the je tties w rere ¢ vommenced, 
don whic h new deposits must, been made. 


On this skete ‘h, No. XV the pe oints from which thes spec imens were 


taken are loe ‘ated and noted scoording to whether the me aterial was clay, | 


sand, mud or half clay and half sand by different kind of of 


charac ‘teristic curve is also dra; nat 26 feet de depth, as as the lin e be 


twe ee 
and sand seeme a to be 


p roximately this de pth. A record 
which y was key cept o of the aty whic eac of ‘material was by 


crest of the bar there i is no ae that the limit of ley is salen 26 to 28  . 


feet, and that belo ‘low that de pth s sand is generally pi to an indefinite 


depth w ith oce culoadl pockets of clay or of sand and clay — 


Seven — INTERESTING PHENOMEN A. 
a the of offering facts for the study by those inter in 


the phenomen na of the river and jetties, | a chart 


a *h shows some of the active elements and their result 


Zz 
— 
= 
3 
im 
| 4 
a 
oe 
compared with previous charts 4 
— 
= 

‘ 

| kn 


deposit are, “more shown, this: little sketch 
curves than by any len ngthy dese ription or by voluminous ti ables. . The 


npere from which some of those curves. are made, are ee result of 


1y days and v wee ke of tedious work. 


On sketch is drawn the average position of each cha ‘teristic 


a nrve, history been followed as closely as circumstances 


4 The “Y are y are the 20, 24, 30.0 and 40 feet curve award of the end of the Me 


_ jetties, and exhibit approximately the position of the outer face of the 
bi ar at eac ‘h one of the date ecorded. ~The points fe for the Irves are ase 
tained by me ans of ordinates a ek 50 ine apart. here are 24 of 
7 - those ordinates, commencing on the line of the East Jetty. produce ‘ed and 
xtendi about 200 feet west of the W est Je tty “prod 


common initial line, from which h the dist inces are measured on the or- 


dinates to the point they intersect the curve. The average dis-— 


tance on all the ordinates gives the point. wh 


he ¢ urve of river surfi eat ‘arrollton is also drawn. It may 
x 


7 be noted here that extreme low water reads 1 minus A, 6: on the gauge, 


ls plus 15. 15.74 on the gaug 


reat 


and extrem me high 1 water 


— ‘The 1 tides at low river cause a fluctuation of 8 inches on the gauge, 


water ‘reads about plus 2 2.0, and high water plus 13.5. 


at high river or when the gauge reads 13.0 they become wil. This” 


gauge has been read constantly for many years—and to its: readings 


referred mi wy imports ant river observations from Carrollton to the Gulf. 


It was set in 1848 ‘by Prof. C. G. F orshe me ‘mber of the ‘Socie ‘ie ty, 
that its d be a he | level of tide low 


se sediment a1 and sand ct urves are also” dra awn. They show the ratic 


aa sediment to water by weight. This curve is taken from the records of. 


observations made by Brown, whose reful patient work 


many of the important connected with the jetties. s. 


ey, 
There is draw -eurve showi total amount of excess of 


ur over manne from East Point to 1000 feet beyond the ends of the 


7 he mparison of these curves shows some inte 


most important of which i is, that considering the curve of the Carrollton. — 
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gauge the comne, all the other curves are results, and follow i 
losely in of t height and time. 


the curves of the face of the bar are 


5; bub the sand curve exerts an import-_ 
influence ‘Thus we e, ‘that on the first of August, 1877, 


sand curve rises lenly and to an unustal height. Immediately 


after this curve reac hed its highest point the 20, 30 feet curves 


tended ‘out denly | and to o their greatest limit. 


t he curve of excess of scour does not represent all the material that | 


has been re removed, for there has been an extensive deposit along the 


side of the | ssieee? exte nding out some e distance from them. hind 


rds. The total of ex excess “ scour over deposit to pe of April 5, 5, 
is 2 853 987 cubic y yards, a as s shown on ‘the curve, 


The points on this curve are by comps uring | surveys mi ade at 
the beginning and end of each charac steristic: stage of the river at Carroll- 


ton, as nearly a as: those periods: can be fixed to conform tot the times of 


the regul: ar monthly surveys, whidl h are made on the first of e each ‘month, 


or as near thé date as cireumstances will These chara ae cteristic 

stages: of the 1 river are: ng river. , flood | river, falli ver { 

river, 


‘skeleton chart i is on tracing | 


show t nel t the baginsing end of the period 
about in duration. This skele ton shows the 


areas of scour, de deposit and no change, and is divided into three mae g 
teristic sections : the firs t from: “East Poin « “Kipp D: Dam tl 

4 econd from “ Kipp Dam” to the end the jetties ; ; the third fro 


end of the jetties to 1 000 “feet: ‘outside. ‘The width of the sections is is the a 


width between the jetties, except above Kipp Da Dam, where it extends 


the ast, Jetty to the ~The in depths over 


; areas multiplied by the area giv es prism of scour or deposit. | . 


‘The result just. worked out by comparil ing the survey of January 1 

1878, with that o - April 5, 1878, is one of the moat satisfac tory ever 


— and shows that the “i er for channel making by the jetties is by 


“no means ans exhausted. a 


The river | river hi been at two- thirds flood stage—the sediment curve is” 


seen to be very prominent, and yet t the e skelet ton shows | an uninterrupted 7 
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scour from Point to 1 000 wal ue jetties. ‘The only area 
on which “deposit has oceurred is near the jetties and aw aw ay from the — 


the above ) dese ‘ription. 


ommene ing above Kipp Dam. 


"Number I, 69 463 enbie yards. 


“Number IT. 778 133 eubic yards. 


“Number III, 81 229 cubic y yards. 


hs The | average dee ‘pening: ove e e area § scoured i 


re feet. The scour in of shouting over 


- from East Point to 1000 feet outside is 619 267 mir ner The excess of 
ver deposit in in the ' **1000 feet outside ” is 39 309 cubic neg and 


the area outside is 1 000 000 square feet, the ave 


oka The most important question, next to that of channel formation, | 

the condition existing seaw ard of the j je ties." This question has bee ome 


‘that the greatest in front of the jettion would oceur whil 
were being construc ‘ted and the was forming, for ‘twor 


reasons. 


sedimentary ter xcess of all deposits. on 
2nd. “The current force has been much weaker during the forn 
of. the channel ‘than it will be when the ms aximum 


be w hat j is Nae ion of the - Gulf bottom in front of the Jeithon: with ; a 


; dei over the*bar of about 23 feet ? During the latter part of October 


of last year, a careful wal minute survey was ‘aie die: to ascertain ei 


‘much more would otherwise be, by the 


— 
4 
4 
a _ The prism removed from the channel during this period is 928 825 ’ & 
he sections numbered according , 
:section Number 
| D OF {a 
2 
- 
: much more carrying power than one 12 feet deep. 
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149 
result is given on ( Chart XIX. end in ‘the following tables, 
made with the ‘Coes States Coast Surve 


or 178.37 acres, seaward of the end of 
ass 
_ Between the dates of Mas, 1875, and Octobe r 187 7, to accompany Comparative Chart—Plate XI 


\Mean loss in Mean gain: Quantity of Quantity of 
Area of depth overdepth over! Water lost Water gained 
since May, siuce May, 1875, since May, 1875, - 
in cubic yds. in cubic yds. | May, Oct. 


500,000 . | 0.368% 
85 500,000 
50, 
100,000 | 
150,000 
200,000 
250,000 
50, 000 
100,000 
150,000 
200,000 
250,000, 
100,000 
100,900 
200,000 


250,000 
533 


ow 


> ot 


33 
6972 


SIt 


4] 
200,000 
250,000 
100,000 0.0611 
200,000 0.2767 
250,000 2.8055 
60,000 2.2667 
100,000.; .... | 23,7792 | .... | 10267, 
200,000 2.3966 
250,000 (19316. 
60,000 
125,000 
250,000 
250,000 
| 25 
36 250,000 


37 250,000 


100,000 
100,000 


€ 


ToT 


12063. 
2402 


S 


— 


Soundings in 
‘neg Subdivision Subdivision in Subdivision in Subdivision | Subdivision. 


‘a on which a 
1875 previous to the commencement Of the é 

— 
> 

3 24, | 85. 
4 4 19, 49, 
ts 
— 

i 

lz 

| 


99 


Mean loss in Mean gain in Quantity of | Soundings 
Area of | Depth on Depthon in Water gained | Combination. 4 
Combina- | Combina- Combination CO™Pination jn Combina- 


tion in sq. | tion since since May '75, Rg a tion since 
in inft. 875, in cu May, !875. in 


May 


Ae Area of scour 4.311.000 square feet. 
Total ares 
Average in crease in 
cub. 
_ The accompanying map and ‘the foregoing tables explain themselves 
method employed in the calculations may be open to the « charge 


of interpolation of ‘soundings ; but any other method w was: impossible, 
owing to the paucity of ‘the Const Survey Soundings i in in many of the ole p 


divisions. 


judge of the possibility -of error. 


= The fact of the deepening seawat ard of the jetties is ests ablished by this 


and it is fully coroborated bya a survey of “May, 7 w was 
th the sa same Coast Survey chart used i in 1 the above e calcula ; 


—— 
Combination ‘‘A” contains subdivisions 1-5 inclusive. . 
3 
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v wn, whic h are far more ey 
the accuracy of the result given in the tables. In a comparison ¢ of two. 


of his own surveys, one of June, 1876, and the other of Tune, 1877 i; he 


shows that there has heen an av erage deepening of 1 foot and 


" over an area of 542 acres in front of the jetties, the boundary lines of the - 
area on each side radiating from the ends of the jetties, and amen ound 


‘seawar ith a width at the outer limit of one » mile _ 
and a ha AY 
ies are’ 


muilt out into and at right angles to a ‘a salt w water 


a ine which at certain seasons ¢ of the year and under certain conditions 7 7 


of the w inds, flows along the of 


en rent tmay be du ie entirely to the winds, or or r to. other ca causes in 


"parte It is not always in the same direction ; generally it flows to the 
westw ard, but often to the eastw _ and sometimes there is no percep- 
current cith Di 1 early spring 4 


ies are > dy pes: built into a river of salt water and atright 
race” in front of the jetties, ex- 


tending influence some ance ond them. 


Over ‘the old bar there w: was 


eight feet ‘deep ; over ‘the new bar there has a current 


an average de »pth of tw enty feet for the last two years, The velocity and | > 


ch | greater than tha at formerly ex existing. 


SUS 


This strong volume of fresh water 


nor, on the other hand, can the of salt 1 w vater be up 


ther refore of a meetin; ‘i t ang ingles of these two forces, 
is a depre ion of the salt water current 


anda consequent scour and sae of the material to restore the see- 


into the ve ery soft gulf bottom, | 


tional area encroached upon upon by the n new wand « deeper f fresh w water ¢ current. 7 


As a corroboration of these views, attention is called to of 


scour and on n the chart, the forme being show n by the unshaded- 


differ rent different parties, w vith the adc fact taken from 


| 

‘Thus the jett 
) 

| slugeish outward river current i 

power of this current 1s mu 
- 

ean be traced across the whole area and at right angles to the -- - 7 a 

of fresh water from tl a a = 

— 
4 


: that nearly all the 


twenty feet t t to eighty feet, or as as any examinations have been car- 


landwar “dl instead of seawar 


How much the jetties will need to. be » exte 


_ when an extension will be necessary, no one can abe in the face of 


these indisputable facts, 


 Phis we do. know, and we e and restate and insist upon 

that under more unfav orable cir than can ever recur again, 


Oh 7 the je etties have ¢ aused a scour, instead of a deposit, in front of them. 


re eport of Maj. C. W. Howell, U.S. he offe 


opinion that this deepening is due to influences similar to those sa 
as el rating in n crevasses of the river bank. 


* ong Let us for a moment compare the conditions 


the jetties and those at Cubit’s crevasse. 
Th This ror asse occurred about years 


se The fall be tween the » surface of the w water in the river at flood ‘Stage +e 


the adjoining bay is from three t to four feet. 

=} The almost i imme nmediate r result of the er ‘crevasse was the formation of an 

the river by 

~~ very y short distance from this great de pth on was not more the 


heiiidliaiad y crater about 180 feet deep, or about 130 feet deeper than 


feet of water. This condition has existed to this date. 
mene that the launch of an engineering party, drawing. 


and. -a-half feet, was hard aground at ‘the bow, while over ‘the s stern the 
lead went down na perpendicular precipice over 100 feet deep. ‘Here we: 
“have a great volume of water forced under the pressure of four all 


oe 


head ag against the bank of the river ; ; the result is a tremendous er 
eddy that makes and maintains an extraordinary excavation. 


ater volume pushes to one side the salt water and sw over the 
WwW here this flow, some distance from mm the r river, is checked, the 


already growing in in abundance. 


ene end of the jetties, the head of water is not more than three 
maximum. ‘Instead of a ‘viver bank and to strike 


7 ope of the South Pass bar has advs — 
ung atthe end or 
It is three miles ig 
q 4 
| 
| 
| 
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The fresh water be- 


comes. thinner and the salt water de eper as we go ) from the end of the : 


, much of ‘the deepening, shown on the chart, has taken place y il 7 


re we know by “observation, “that ‘there is a i depth of fresh water rab 


flood stage of the river ofs say twelve fee t, moving gently and smoothly — 


and throwing into commotion in its flow a layer of 


salt water under it? 
_ Again, how account for the deepening | that occurs during low river — 


when is ud of ater and the salt Ww ate r ™ the j je channel 


current ; for current itself can be distinguished, the 
— deepening oc occurs at the same time. me 
Ninth,—Tue HEAD OF THE Passes. 
+ Ww ith all the  peeuli uw ont interesting aes connected w ith the 


tties, and the e ngineer ing difficulties connected with them, ther 


1 nothing at the mouth of the Pass that presented the difficulties 


have met s at the of of the P Passes, 


In order r that a full know les lige may be had of the conditions ey 


mi of the River and Passes at the under con- 


The Const Survey Map of May, 1875, has been used for com- com-_ 
"parison, and the fifteen feet, twenty: feet, twenty- “six feet and thirty feet 


curves are draw n on the initiaited map which was made from a 


surv ey of} h, 1 1878. 8. 


The depth into it was sitnite about fifteen feet, while nearly thirty feet 
could be car into he: other oP 


Ino order ‘to deepen 


ss, it was necessary ‘erosiv re power in some way. “Th his 


only be done by an inane of velocity, which could be obtained only 
sag reater slope, and 


he current flowing into South Pas 


= 

~ gontly over 9 ctratum of calt waotoy _ 

| 
whe 
— 

ll 

and the Pass and the tides flow m and out almos 0 struction 2 

| 7 We know that most of the deepening, or a large part of it, occurred 
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could only be the 1 result ofa greater head of w water - above the P 


river. 
q This head of w ater was obtained by the v orks constructed and shown 


on ‘the m map; but a : head of water could not be raised above the head < of 


ins side slopes into” them, down which, for r the time being, ome: of the 


uth Pass without also raising it above the other passes, and thus: 


-. ‘volume rightfully belonging to | South Pass flowed into Southwest Pa 


and 


"However the works re designed, as shown fon the mp on the 


i é supposition that the South Pas Ww would not allow itself to be large ly 
Z. robbed of its volume, and that while a portion of it might, for a while 


‘seek the other passes: it would return une was an unob- 


_ There is no doubt: that the process of channel making at the peition 


— 


The volume that flowed into South Pass | for merly spread over a wide : 


= of expanse and bes lines of the neutral axes were as follows 3 that 1 be tw een ; 
South Pass and Pass} intercepted East Dy ke about 600 feet, 


be low that bet betwe en ‘South Pass and Southw est P ass inter- 


winter of 187 and the spring of 187¢ 
ot was intended to inte reept a ‘portion of the volume flowing ae 4 


Pass 3 and deflect it into South Pass. 


The order of the construction of this dyke, which was built solid of a 


mattresses laid horizontal, was as follows : 
ork was commenced at | ‘the v “upper end in ‘Decen , 1875, 


low river, “and the lite is was laid down stream ; the 2 
thes sec d couse w on in ‘same way way. At. ab rout the time of the 

pletion of this course, | e of the river came and almost 


4 ‘immedi: itely shoaled the aoe near aie dyke, s 80 that the depth w was 7 


‘about the same as on the mia attresses. A new plan. w was then adopted 


by construe ting the dy ke to the s surface of the w water from the lowe er end, 


working up stream, and comple ting it we went. = 


It was thought that as the ay ke, as peer jously constructed, had 


_ like a submerged dam, induci ing 1g deposit above it, it would become a real 
deflecting dyke, if built to the surface, , working up stream. oe ‘T ‘he current 
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seem to make desperate efforts to br eak the ¢ epost 
front of that portion mn earlier ¢ s 


the depositing tendency overbalanced | scouring er. The 


“channel up to eight or ten feet. 


d and 


yutre 


The pla mn of the works, : as s shown on 


signed 


carried into exec ac change of was fr om Pies 
to South W est Pass. 


asa 
sa base to w ork from, ai and the ¢ po nt 


in the lower ‘Ges of the western channel was the ultimate 


mi anner r r to the Ww wing da ams d 


pre wa was first construe in the fall of 1876 then a T hea across 
the west end of it extending up to “New w Cluster. a: A dam was thrown 
the eastern channel betwee m the head of island and “East 
‘This s latter work was of a nature, and was “mined 
and mue th of it washed out. ee 


A more substantial and permanent structure was afterwards built to 


replace it, and known as ‘ 5 *Tsland Dam. 


Be Dam IT.” was also built in - the fall and winter of 1876, and a_ 


head” was built op posite head Dam I. The 


opening between these two T heads was s 800 feet. _ During the 1 winte v - of 


«50 feet wide, Ww as s dredged toma the shoal lyi ing between the T he als, — 
As soon as the river rose in the spring, this channel quickly y widened , 


that year and the early y spring « of 1877 a channel, about 20 feet deep and 


and deepened, : and has continued to improve ever since. > 
After the ¢ channel had been awe «dl, it was found that it the current im- 
pinged too severely, upon head Dam 2,’ and that the shoal lying 


under “T head Dam 1” w as too extensive. In ord er to remedy those | 


evils, the dam mI” w torn down be ‘tween New Cluster and ‘ “Dani 
Below ss “Dam a foundation course of was 
4 The “% head Dam 2’ "was b built in ap 


ner. An extension was adi led to it in the spring of 1877 7, and cons 
. ‘that portion that curves to the eastward. 


yusly the three Passes, it was | 

ume by ‘South Pass. ‘This was in the 
+ 
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of the volume 
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there had been loss of 


<T Dein m 2” with the west shore of that p 


the apring of fa simila ar rill was laid across Pass ar Out tre, con- 
” with , the « east bank of that pa 


ent any ie loss of ve — 


to e more water flow into South Pass, 
s these sills were a and some avhat pect pee valiar in constract 


anda the difticulti 


briefly. 
a. The mattresses were constructed at the Jump, about 12 miles ened 


the works ; they were towed down the river by a stern- -wheel teamboat, _ 


The t tug took them from aes pooion and towed them ¢ astern to the 


ent 175 feet above the lower line of the sill, which was made of _ 


sses, 70 feet long, 25 to 40 feet wide, and 2 2 feet thick, ancho ues 


4 and tied up to ane une ages built some distane ‘e al bove the wor 


built ab 1 30 feet apart. ‘They were cons' of 


driven form: of a triangle, about 8 feet 


om a plank ] platform, ond were held ae urely together by 3 5° by 9” 


timbers bolted to the om, and « on which the: planks spiked. 


to make an angle of about 45 degrees between the level of the platform, 
pers 


was about 2) 2 feet above water, and the | ‘bed of the river shows 


tot the | the base 0 of the piles ; ‘the running end y was made fas 
y platfo rm m piles. and drawn taut with the e engine of the steam pile-drive er. of. aa 
dl Ranges were put up to show the lower line of the sill, which was 70 feet 
’ ide, the length es the e mattresses, and they were then—two or three, sand 


"some times four at a time — - place din position ; 3 eac +h one as it was s dropped_ ae 
down by the tug and made fast by long head lines to the platforms, was ue 
hauled to its place beside t the others or against side guide piles by the 
driver. . Ww hen all that were to be sunk at one time had been placed in 


_ position, side | by side, | and pulled close to gether, s 80 that the brush was: 


ae _ jammed, the pile- driver swung around to the opposite side of the ™ 
tresses and drove two, 0, ‘sometimes s three, guide } viles close into the bushy 


: gether and to the piles, mt) that in sinking they w yould not break apart. 


and sometimes two, stone flats, carry ing about 50 “eubie yards of 


_ stone, _ were placed above and against the upper e edge of the mattresses. 


_ edge of the outer mattress, — The mattresses were all lashed securely to- 


the fall of that yagg = South- 
The object of these sills was to prev 
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tresses and evenly distributed over it, lalla it from he low er end to 


just the surfac e of the water. WI whole fleet of some-_ 


times 160 feet i in w idth, « ord mattresses, 40 feet om vide and 70 feet long, 
was cover ed with water, the men commenced rolling the stone off of the 


the lines the flats: to the a anc chores they dropped 


sank, so that they be put W on tlie 


they wer e » found to lie smooth on the bed of the river, they 


from 3 to 4 miles per hour, with the and ane 


ages bac k and forth, with ni uttress lines taut that it seemed 


hough they would s snap asunder, the diffic of the work can be 


3 either of these sills has ever been disturbed 1 by the e urrents. a The 


; continuance v was nec essary to success, and all pos possible pains were taker nn 


all these dykes. dams and sills is salready very “marked. 


Over the whole area ine ween “Bast Dy ‘ke "and 


ne 


Dam 1,’ where formerly there were 15 feet of ‘water, has been 


1 shoaling. so that: now there are only ab ut 2 2 fee of wat This” 


up into river. 


side, there has as been rable dling om 


we 3d. Changes have occurred, and are occurring, whic h are very favor- 
able for the channel. 


hannel, 


survey shown non n the map, and from the west shore > half w " out across 


700 feet 


channel and in the line ing i 
current Howin 


i 

a 

flats on to th ethics means by 

7 

as they 

W hen > : 

well 

iin 

i= 
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— 

1st. A deep scour through the entrance channel, extending to the 

» > 

th ‘Dm 

— 
4 

Above the southwest Fass sills, extending to the upper limits the | 

: last 12 months. The 30 and 26 feet curves have advanced down stream Co 


We may reasonably cone Ande, that the mattress sills are having some 


effect upon the regimen at the head of the F Passes. z 


Althor Althon gh h the obstr 


st yet exert an influe ne 


ction is slight, 


During certain conditions of ‘the wind, the ripple ” or “break 


i these sills car can be see n € entire ‘ly a ac cross ss the Passes. ae. 


aa With a bed so easily mov ed, the volume of water now exerting itse _ 


jump will slowly but ly seek the less ot ted en- 


“South sie: as a result of these ite; at any 

wes may have been lost. 


If these sills should be raised, e 


al 


rate, we will: recover the 


Sound exist tow ards South Pass channel, on hie he water 


hhether t the p © probl rem is solved or nat, tthe indie ations for 


necessar ily a pape of this kind and extent. 


are many items and even of interest that have all 


details of the construe tion of the work closing Grand Bayou ; 


the history of the construction of the je tties, w with the ma- 


a 2 terials used ; a and the commere sal advantages that have already resulted 


from opening the river’s we deep draught vessel s. 


n the whole work is finished, a ‘and final success attained, there 
- might be written a personal history of the enterprise, of the most thrill- — 
ig interest, in which might re dated ‘the dise ouragements, temporary 
failures, and obstacles of all kinds, which have “required and found a_ = 
; - _ heroism, and a pat ience, and a persistence, and a sublime faith on the 
nt the part of two men (one an honored member of our Society), who, as_ 


engine eer and ‘contr: actor, have ca 


i obstacles and through darkness and trouble, that bea ago W ould have 
 & appalled or utterly discouraged any but the bray. est spirits, 


oor Nore. ~The re sport of Captain M. R. Brown, U. 8. Inapec ting Officer for the year 
& ending June 30th, 1878, now published, shows an average increase of 18- 108 feet 
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THE SOUTH PASS . 
CHARLES W Hower, Coxrienn, SHALER and 
W. Howes. Through the courtesy of Mr. EL 


member of the » Soc iety, I wer one n favored with a nee copy of 


~ About ane year ago, if e ‘am not mistaken, t was announced that, 


over a selected area, imme ediately in fr ‘ont of the Sou Pass Je tties, there 


had been discovered a deepening in the moe ay ae 


: Shor tly after this announcement, C 


ported an average deepe pening ¢ ; of one “a ot poi and 


.—l 
TRAN SACT ION — — 
— 
— 
— 
+ 
q 
deepening in the Gulf, immediately in front of the jetties. 
a5 
| — 
the work, officially re 
a. 
that betore covered, Ubjection was mace to his troduction into 
his calculation of certain sub-areas (called side areas), over which there — = 


At : the tian time it ap eppeaned ve very strange to me that the deepening re- 
M 
"ported shouk 1 have e oce ‘and judging fro om the several y years of eXx- 


of the Mississip pi, 


ri 
reed to ‘think that the several results were more “due | to 


soundings: than to actual scour, 


"Afterward: I suggested. (see my annual that scour ight 


have been caused, Ov er a limited area, by e eddies, ‘similar to those ob- 


as reported to. me my assistants e mployed upon the work, was 


serve “1 in crevasses, and no doubt to be found in all cases where water, 


under head, is sudde enly released from confinement and projected 


a denser body ,e ither stati ionary or in 1 adverse motion, a 


In view of the discovery announced in the paper before us, that, over 
the area of whic h the paper treats, the re ot nearly ays a strong cur — 


' rent flowing 0 out of the South I Pass, and frequently a very considerable — 
current flowing at right angles to it, Tam not disposed to press my sug- “ 

— nor abandon it, but find some reason for return to my riginal 


Under the conditions stated it would, no doubt, be a very difficult 
matter, if not a ‘undertaking, to obtain accurate soundings 
ont of the jet eae 
in front of the jetti 
m of areas, the varie ie ty of results so far 


may ont corre cthess of of this o his opinion, 


tion of soundings: to defi ficiency in the coast ast survey 


chart on whi be: he bases on omperison. 


hile fully assi 
any one could make it, it is yet desirable that we arte be informed as_ 


to the me thod e mploy ed, and also ‘that the nope ited soundings should 
bes so so designated upon the « chart (No. XIX. ) ac -companying the paper. The — 
; importance of this may appear from the great regularity w with which the 
igs hi ave bee n plotted, and from a know ledge of the very 
erable and sudden n irregularities found in the outer slopes of the bars i 


other passes, where a few feet difference horizontally 


show n on veral feet difference in depth 


Races 
, have looked upon interpolation, in such cases (as a method of com 


— + had evidently been great shoaling, but which were, it was contended, not 
q sufficiently well covered by soundings given on the coast survey chert 
44 
i a 
— 
( 
a 
| 
| 1 
q 
tm 


ever, 


Lre (chest XIX). enclosed at the by ‘the lines r 


* ard from the jetty “ends and covering the axis of discharge along whic i 


it would be to expect the greatest det dee ppening. 


M y cale ulation results as follows ¥ 


Average dee “pening 


over this ar area, It to be expected that with currents of 
erable ‘velocity passing over this a area at right t angles to each h other, a 


river current, should sipparentiy | given ‘its greatest ‘scouring effect, 


- and also aid in deflecting the sounding line from a perpendic ‘ular. 
, examining Cc hart XIX. one is first ‘als with, what in: Ly not be 


inaptly ‘calle d, the topographical features of the gulf bottom 


sees will be noted three valleys, with bar ion of a fourth, ith 


well defined mountain (2) 1 ranges (pardon the: hy perbole), with 


a reasonable ‘expectation tation ofa fourth, if the chart had been carried a a little | 


The axis of each valley and range is at ‘right angl 


‘the axis of the jetty channel. channel, | as 


‘al 
The valleys are undoubtedly valleys of and the ranges 


or as will appear from the chart, and from the fol- 


Pe 


parison) as one to be avoided if possible, and have considered the selec- : 2 

‘tion of limited areas as apt to lead to erroneous conclusions. — I will, : — 

covered by the coast survey soundings, 

(if I remember rightly), and these soundings were made before the con- ——, . ae 

x 

1. > 

thn 

— 

4 
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Esp or Jerrres 


Average Increase of a Mean 


5.841 feet. «18.6 feet, 4.935 fot, 
of ‘No. 


ope 


66 


e ridge 
Ast. Beean ause it does not appear to expect depoxit in such 


position and arraiged i th or ler. 


Bec cause at other passes I find, from years of survey and obser’ 
tion that the same phen nomena are prese ated dl, and that the ridges are due 
to al of the: mud- “Imp stra sent, and form what I hav ave -alled ‘the 
of On me not aly deve veloped by this 


£ 


of area is this WAL, that in onder to “obtain average 
— it was found nece areas, affecte e no 
‘doubt by the ho rizontal eddies Sy and t to exe ‘ude nearly all b beyond. 


4 Taking the ce antral area alone, oak then comparing it ‘it with the total, <i 


leads - ‘the conclusion that the axis of disc harge of the pee is sane 


do on the gulf bo bottom by ridge, and that ranges 1, 2, 3, , ke, 


would oper singular ‘if we did know the tendency” 
the 


recor 


s also nc 


“dec rease as we proceed from the jetty ends gutta ard. 


ae fet, 21.2 fot, 9,782 feet, feet, 
Hl 
if 
4 
> 


“by. water, under head, tumbling over obstruction to agains 
et 
another, and over that to meet a third, and so on. ® 
The heads of Cubitt’s crevasse and of the Bonnét Carré crevasse are . 
now about equi- distant the le vel of the G Gulf. During high w 


the river their fall is about as follows, in the order “named : 3 to 04 feet % 
and 20 feet, yet the depths of first crevasse hole are about as follows : 7 +4 


123 feet and 5 53 feet, whic ‘h would indie ate thi at depth of erosion is more ir! a 
de pendet nt on date ‘of delta formation than on head of water. - Hence we “* 
are led to believe that ahead of only 3 or inches in the jetties may create oe 


quite deep holes, or val in the bar formation in their front, which is 

of the newest formation. How ever, whe ther the ave rage 


- immediately in front of the South Pass s jetties be wholly or) partly due t 
crevasse effect, or whether i it be wholly or partly die to eult currents, is 
a matter of | importa ance. 


Corth under mo 
instes oad of a in front of m. 


The opinion a as to more uniavor rable circumst: ances not being likely to 


resent themselves oes 1 not appear me well founde vd, yet it it 


Wi ill proba ably be abandone dl in ‘a course of a few y 
< 


So important a matter is well worth ¢ onsideration. 


In the first pla we, we learn from the several publishe xd repo reports of t re 


specting oflic er, that for several hundred feet from the project ted outer 

of the jetties it was suc ‘ha difficult matter to secure found 

Z tion on the newly made portion ‘of the bar (wher re even aa gui ide <a 


L gradua ally went down under thei ‘ir own we ‘ight and a action of the 

waves), the mainten: mee of these portions, at full height, was not per- 
sisted i in. It was, apparently, discovered that such maintenance would 


a4 


No. 2 rise at the 


le oublesome 


Of course sue h extension w would ‘not im vossib le, but it would 


This is precisely what has been noted in crevasses during their earl; — 4 2 aed 
= 
q 
— 
| 
— 
aly 
— 
— 
— 
] a Now let us assume t — 
or at an early date. Not only completion of the ti 


i believe, as Mr. Corthell does, that the greatest diftic ulties 


have been overcome. 2 look for these in the near future, 


The difficulty does not alone lie ‘in this very important one of fre 


quent extension into the Gulf over a newly made sedimentar 'y deposit of 
poet thickness and little sustaining power as a foundation, but it also 


obse ‘shoaling of the whole body of the 
in the great une ertainties swhiah h must attend any attempt t to force 
an inc volume of water, through the Pass, and in the upsti 


ous 


Courne THELL. Major Howell has rec iproe ‘ated | the courtesy whic he 


he alludes to, and hes: kindly furniahe dme a copy of his rem: the i’ . 


in the discussion of my paper on the ‘South Pass Je ties.” 
Asa conside ible of his remarks a and muc of his argument is 
consumed in attempting to w, that the r results which I speak of, as 
illusions brought by inace urate soundings, I will s say : 
nt. is re able to at  the'soundings taken hyo one corps 


gaged ina spec ‘ial investigation, and the other in general ‘surve eys, 


for mer is gene rally sup posed t to work to a nicer degree vai ace rac y S. 
in n the survey s under discus: ussion, I give t the prefe erence to Capt. Brown's 


party rather than to Major Howell’ 
is e to thei difficulties under ch Brown 


ey 


The s survey Brown -cann compared with the one that 


is alluded to, as disc ‘losing a deepening of 4 feet —since the for 


covers in its © only. 
4th. The sm survey mi ade i in October, 


‘par ison with the ceil of ‘the Coast Survey of 1875, a a poe of whic hi is 
give Was made under the. most favors ible circumstances that cou! 


The d diftic vulty (?) whic ‘h M: fajor Howe ils spes aks of, resulting from 
urTe shay did not exist, for it was mi ade at the low water sc ason, and oon 
vas no discharge t to interfe ‘re with accurac cy. There w was a straig ht 


current ac ross the mouth: of the j je otties, and at iigha angles to them, with 


wits veloci ity of about miles per hour, soundings on Vines run 


| 
> 
aa 
gre 4 
3 
te 
professionals IS AS Yeliable as those of another, bit one 3 
: the 
a 4 
that Capt. Brown compared two of own surveys, and made no 
iz 
ita: : 
4 
4 


5th, Cay Capt. Brown states that accurate soundings can be made to a 
depth of 100 feet. The deepest sounding on the chart in question is not — 
The diffie widen whic h Major. Howell’ party has met with, in 


deep soundings, from 100 feet to 300 feet. or deeper. i This is the first 


intimation we have ever had that our wor k made immediately in front of 


A, 


ae ranting for a mome at, , that the | diffie multies do ‘exist. on account of 


new and strong under currents flowing across the mouth of the e jetties, 
we not re that ac urrent, that would have suc a marked effect 


ons a lead line, would move the soft material of which the outer slope of 


or ts we have not given fully base tails of 
used on the chart XTX, | also given the origina 


It may be ste ted, that all the soundings are object 


being to obtain. comparative » de epths at each corner of ‘each square 


t to make the caleulation for the prism more accurate. 


inal soundings were not pet down, as it would cause great 


sonfusion on the chart , but the of soundings on each subdivis ision 


¢ 


ori ginal somali, Int it as s found to 


4 


ngs of small over this : area, were far “the most 
“merous, and col sequently a a ca ‘eale ulation obtained by aver 


would have given a mean depth much too small, and an increase of w ater 


rom the car “are sti 


prism much too great. 
of of most ac 


methods, I am certain 


4 Phe se selec tion ) of th 1e 2 ¢ areas for the e 
a view of covering, as nearly as pane es dise harge oO » river 


: volume, and xof in any case with a view, as “Major Howell intimates, of 


including areas over whie he there had be sen a de ne opening. 


The interesting dese and Vanalys 
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| 

— 

The orig — 

— 

— 

mean depth” on yin name, 

imi 

4 

— 

a 

x 

| 

fail to see how it bears on the subject under discussion, for the chart, 


= 


4 
the two. model: 1ich so well ill strate this subject, show 


plainly that the “mountains have: been brought low, 


under more unfavors rable ¢ cire es, 
disproved, and the acknowledgment by: or Howell, that £ the strong 


"fresh water volume thrown out by the j 1AS Cf aused a a deepening by 


crevasse (?) action, g gives us reason to. 


7 


ing in the future, with greater force and under more { favorable cireum- 
7 stances w ill produce still greater deepening, and that - the reason which | 
‘s = 
: “existed for withdraw ing landward th the ends of th e jetties, will | | continue : 
: to ex xist to an indefinite time. That reason was not the subsidence of the 
e 


ends of the jetties, but because it was e ntirely unnecessary to build the 


_ jetties as far ‘seaward as was contemplate: dl originally. 


8a ALER Surra.— The Il’s renga appea ars 


undatio future: -extens nsion of the j etties, s, shoaling of the: 


mattress « of wie ient \ w ridth next, by a proper ‘contraction 


7 the other two pa passes by me means of mattress : sills, the w: wat or in the South | 


lastly, that a modifica ition of the same system of a ee ion may be used 


o as to effec tually control the direction and ups t 
of the “Head of P: ba 


J. Foster —Therive Magdalena, i 1 Americ ‘a, has 


Pass can be made to move at a ‘suflicient to prevent shoaling, 


ion. ¢ 


interest | in as 
channel through the bar had its nav ob- 


This r river flows di due north» the arribbean Sea, and, althou 


4 draining a ‘smaller resembles the Mississippi very mue in 


its general characteristics, e especially for the last five or six hundred 


mniles of its co course whic th is in avery fla at, alluvial region, covere with 
“dense tropic. omy forests ; its water is heavily charged with sed i 


= 


it presents the same features of cas ing banks, acmegihy changing channels, 


. 

valleys made deeper by the erosive action Of both Sait and Iresh water 

| 

a 

| a ‘Xpect that the same Causes Operat- 

>. 7 a 

_— | 
eure fo 
4 body of the pass, and the Prowth OF the Dawg at the 

Concerning these T wou] that an embankment 

| 

if 

=F 

1 

* 

7 

and large districts inundated in time of high water. _ 


Thet — of Barranquilla, the princi ipal port o of the country, ‘is locate 


outh. Ac- 


on ‘the | left bat nk the out eight miles above its. 


bi 
Ss 1 


- cording to old Spanish charts, and oven ac ‘cording t to quite recent ones, 


the island of Gomez, which forms the 1 right bank of the mouth (Boca de 


7 Ceniza) had a . tongue of land (shown in accompanying sket ketch) three — 


» 


a miles in length, running in a w esterly direction across the mouth, and 


coveréd with high sand hills ond: woods, so that the ‘Carribbean Sea was 


entirely shut out from view to one on the : rive until fairly passing out 


Ss at its mouth. ‘t he water was very shallow over the bar, and no sea- y 


an going vessel thought of attempting an entrance. 
As As Carthagena lost its commercial importance th e ish yoke 


i ™ thrown off, Barranquilla, 1 from being a mere fishing village gradu- : 
“ally ‘ame the prine of export and of the commerce of 


the co country, the g great i ernal highwa ay for which is the Mi agdalena. sie 
ships were unable to enter the river, they anc renee in the bay of Savan- 
whic h then had from five to seven fathoms of w ater Aischarging 
Ben 
v village ‘of the same name into lighters rs, which transferred the 


the way of the jsmall channel on | the s south side of of the Isla 


to lie some distar ance off from to and whic re ‘mere rehandise 


_ was lighter red, and conve ved over a railroad built from thence to Barran- an 


— quilla by a German ,company . At the same time the channel on the | 
side of the island of Gomez through w hich communication is 


had with the port of Santa Marta on the Caribbean Sea to the eastward, a 


was becoming shallow er, a and the tongue of land was, unnoticed, ‘melting 


this tongue entire dy a see dotted line on 


the river is straight, “and a clear view of the sea can be had from the 
for several mile s above mouth, ' This tongue, reinforced, doubt- y 


“Tes 8, by the sediment of the river, has apparently Deen carried by } pre- 


vailing currents around the Isle Verde, filling up the bay of Savanilla, 7 
and the i increase “dl force the river has cut for itself a 

through ‘the bar to the water outside. 
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Gradually this harbor silted up—it now having not over ten feet of 4 

— 

— 

q 

if 

i driven into the mouth by stress of weather and anchored off Barran-. =- (im 
--quilla, much to the’ astonishment of the inhabitants. In March, 1873, 


— 


captured, unde United 
States colors, by the eibiteet: and ule: into Cuba) v was , lying at Gel- 
gar; it it suffering from oxidation of the hr hull, uin Williams obtained 


 pennission of Colombian Government to take her through the 


mouth « of the Magdalena into fresh water He 1 was accompanied by 


months later. The Virginins only drew about eight feet of Ww ater, but 


a, both in entering and in returning some two 
ording to Pocaterra, they found, by - sounding, a minimum of 


ing about 18 feet, have ents red the. river and dischar ged their fre ight 
close to Barranquilla, proving prac 

or vessels 0 of lange draft. 
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author desires to ad 1 to Paper No. CLX: * “On the Cause of i 
Maximum eloc “ity of W: ater flowing in open channels being be 


the surface,” by James B. F vene is, published i in Tra aneac ssactions, Vol. 


y, 1878, h ef ollo sente Le 


~ |, a urrents of | of water have the power of carrying in suspe nsion earthy 
% matters, which, if the water was at rest, would sink to the bottom ; ; the 


amount. which can hus be carried bearing some relation the velocity. 


| From the observations and experiments m tl this paper, it would appear 


PARMA 
that this power is due to 0 the constant mov ement of water from the bot-. 
pe 
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